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__Execut:ve Summary

2010 lllumina’s market share will near 40%. In order to sustain Iong term growth lllumina will need to
access new markets and broaden its customer base. With a projected size of $4.3 billion in 2009 and
growing at a rate of 16%, the Molecular Diagnostic Market offers a compell:ng segment to leverage
Illumina’s technologies. :

In 2008, Illumina’s diagnostic strategy was discussed ina series of executive meet'ing's,_synth'esized'into”a
three part plan, then presented to and approved by the Board of Directors on July 24, 2008. This
portfolio management plan is built from thé approved strategy, with supplémental development :

- projects to ensure. campetltwe advantage wuthm the dlagnost:c market space.

Focusing i'nternal efforts on: 1). Building a large install base with test menu and tools, 2). Developinga
competitive diagnostic sequencing service, and 3). Discovering propriétary biomarkers for cancer, the
plan establishes an installed base of instruments in clinical labs and reasonable growth over the next
three years with low risk test panels, and the foundations for [onger term success towards our-goal of -
being a leader in translatlonal oncology. :
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IllininaDx Three Year Revenue Model: "~ .
(sMmw) :
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" cleared in early 2010,
system in place. This plan summatizes the three year pipeline from 2010 to 2012 only.

Product Development Pipeline

Pipeline Overview | | R
The diagnostic product development pipeline can be divided into three main sections: 1). Cancer
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2008 Molecular Testing Market Share by Type
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Cancer Biomarker Discovery Program

The primary component of lllumina’s Diagnostic Strategy is to_'br:" a leader in translational oncology.
Leveraging the Genome Analyzer sequencing technology and downstream array platforms; llluminais
one of the few companies equipped to rapidly and affordably bridge biomarker discovery to validation
and diagnostics.  lllumina will focus on biomarkers for early detection of cancer, beginning with:

» . Ovarian Cancer — The fifth leading cause of cancer mortality among women, with 15,520.deaths
reported in 2008 (US only). Difficult to diagnose due to non-specific symptoms, less than 40% of
women diagnosed with ovarian cancer are cured. Recent studies have shown, however, that
early detection of ovarian cancer leads to marked improvement.in prognosis. It is estimated
that more than 52.2 billion' isspent on the treatment of ovarian cancer per year in the U.S.
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1ate stage afi'agﬁdsis:; - ... results in poor prognosis
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T USIng immuniohistockiemical stains and m-5|tu hybridization. Molecular testsin oricology have not yet
'_'..-gamed sngnlﬁcant market penetratlon representmg jUSt 15% of the total market for r0ut|ne cancer

it is more likely that the molecular: oncology market is closer to $400M Wwhen lncludmg the revenues of.;
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7 companies such as Genomic Health and Myriad Genetics who offer-their proprietary.cancer tests as a
"I service. Genomiic Health achieved revenues of$100M in 2008; while Myriad Genetics achieved:sales -
‘exceeding $145M.

‘Competitive Advantage
‘With a discovery program that is focused on comprehenswe genetlc anaIvSIS including whole

“‘transcriptome:and methylome analysis; lllumina has the potential to develop-a highly specific' diagnostic.
t‘est that addr‘ésse‘s the ’c"omple‘xities inhere‘nt‘ in canc‘er '“With‘ the cOst‘advant'ageS'bf'Illumina'sGen'ome',_
other entltles Relative to earlier cancer diagnostics in the market, Illumina shall have a rapid path to
commercialization through an initial offering as aservice by the CLIA lab, whlch shall facilitate data

~_generation for a likely PMA submission to the FDA.

Forecast Projections AR IR : A .
Based upon the length of time requwed for each phase of the discovery program, the p!atForm team

does not anticipate commercialization until after 2012. If the discovery program proves to be successful
. for at |least one of the cancer projects’ (demonstrating strong clinical utility), we can anticipate growth
; '_5With r'harkét up’t‘ake and reimbursem‘ent along 'th“e' Iines b’f"Wha't‘ G’enOmic'He'alth' exberi‘en’ced : HOWe'\'/'e‘r’~ o
price pef test.at:an average of’ 53 000 (Genomlc Health’s OncoType Dxis $3,500 per sample Mynad’
BRCA 1is 53 000):

2004 2005 2006 2007

OncoType Dx # of Tests 550 (7,000 14,500 24,000
Gé'no'm'ic Health Re_vem'Jési:; e 81OM i S24M 551M: -.§84Mm
ILMIN Cancer Dx T T 2015
#Samples 400 5,000 10,000
Reveniue : $1.2M : $15M . - $30M

ASP $3,000 $3,000 $3,000
Est. GM% - - - 2

Key Dependencies
®  Securing of all clinical samples necessary for both dtscovery and validation efforts
*  Bio-informatics for analysis of data generated from sequericing
= - Discovery of proprietary and clinically relevant biomarkers :
= published utilization of test as part of medical practice and reimbursement

Pha rmacogenomlcs - ADM E Core & CYP2c19 e

The VeraCode ADME Core will be targeted to Pharma companies performing pharmacogenetic analvs;s

in-association with drug trials. Follow-on products are likely to evolve from use of VeraCode ADME Core -

that will be targeted to the clinical diagnostic market, the first.of which will be a panel of CYP2C19 -

markers associated with the metabolism of Plawx”/ clopidogrel. Other follow on opportunities include -
" “the géene CYP2D6: w:th dlverse drug: assocuatlons CYP2C9/VKORC1 associated with warfarm metabohsm,
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screen new drugs using the ADME core product. The ADME core panel shall include:

and UGT1A1 associated with irrenotecan metabolism. Other associations are likely to arise as pharmas

ABCB1 (4} = CYP2C9 NAT1 (7) SULT1A1
ABCC2 (6) (13) NAT2 (8) (5)
ABCG?2 (2) = CYP2D6 SLC15A2 (4) TPMT (6)
CYP1A1 (7) (24) SLC22A (10) UGT1A1 (6)
CYP1AZ2 (4) = CYP2E1(1) SLC22A2 (5) UGT2B15
CYP2A6 = CYP3A4(3) SLC22A6 (1) {1)
(13) = CYP3A5 (5) SLCO1B1 UGT2B17
CYP2B6 (5) = DPYD 96) (10) (1)
CYP2C19 = GSTML1(3) SLCO2B1 (1) UGT2B7 (2)
(9) *  GSTP1 (2) SLCO1B3 (2) VKORC1 (1)
CYP2C8 (7) = GSTT1(1)

Market Summary

The Pharmacodiagnostics Market earned $50M in 2007 and is predicted to reach $200M by 2010, 32%
CAGR (Kalorama 2008). According to Parexel’s BioPharmaceutical report, pharmacogemomics were
used in 43% of drug clinical trials in 2004 and earned an estimated $100M in 2004, 78% CAGR from 2000
to 2004. They estimate use of pharmacogenomics assays to select participants estimated to respond to
the drug in clinical trial will reduce the traditional 10 to 12 year trial duration 30% to 40% down to 3 to 5
years. The top 10 Pharmas have 89 to 202 drugs (1244 total) in the development pipeline as of March
2007 and 417 drugs are in phase 1 trials, 404 are in phase 2, and 247 are on phase 3 trials.

The estimated cost of taking a drug through development is >$800M, a major driver of Phamas to adopt
ADME gene analysis to identify safety concerns earlier in the development process and trace adverse
drug reactions back to specific mutations. They will also use the ADME Core panel to understand
genetics of differential metabolism, especially in phase 2 trials, driving dosing considerations and to
distinguish responders / non-responders in phase 2 & 3 trials (20%) to predict likelihood of clinical
success.

As the FDA comes to expect pharmacogenomic data with NDAs, the adoption of products like the
VeraCode ADME Core will grow. In recent months the FDA updated several drugs referencing
pharmacogenetic testing including the package insert for Plavix/clopidogrel referencing efficacy
association with CYP2C19 phenotype, and updates to the indication and usage of Amgen's Vectibix and
ImClone.

Competitive Advantage
Key differentiators of VeraCode ADME Core include a precise focus on the content that has been shown

through peer reviewed publications to have clinical utility. The chemistry used in the assay adds an
additional layer of specificity, ensuring the appropriate allele is targeted in genes that have homologous
regions. Robust internal controls providing g sample bar-coding and detecting user error add to the
overall quality of this application developed under design control and provided with a specific software
module. The savings in assay time, hands on time and overall assay costs make this product a clear
strong competitor to the DMET assay.
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-Follow on'products.to A

DME Core like'a CYP2C19 assay will compete directly with low-plex- molecular -

“diagnostic platforms like: Luminex, Autogenomics and Osmetech, but will leverage key advantages such

‘as price, scalability, specificity, and preusmn

- ‘ADME Competltlve Summary
VeraCode ADME Affy DMET Roche Amplichip Luminex Homehrew
Core (Eg. Auidigm)
Content 184 polym. All ADME 1996 polym- 27 polym in CYP P450-2C19 (7) Custom, No fixed
Core 90% ADME:Core 2D6& 3ih2C19. P450-2C9 (5). ADME: Panglin: |-
P450-2D6 (14) dévelspment
P450-2C9+VKORC1 ' it
10 (6) -
Performance Target 100% >99% call rate, . .| >99% accurayand | >39% call rate and
: conversion, 99% 599% accliracy - |- call rate D accuracy’ -
accuracyand.call: i e e
; rate 2
- |Software “glinical” locked RUO soﬂware with *| IVD software with * 1UO software Custom
software with * allele conversion | allele corversion ' Y 7
allele conversion ; Hal k3 :
Price $200/spl $1.36/SNP $200/spl $6.67/SNP|  $35 to $50/spl $ .11 per SNP with
! : S6.95 array”
$160 wlume ‘$216 §7ISNP | (VC GGGT 96plex
e discount $.09 - $.11/SNP)
Workflow 32samples <8 24 samples 1 day | 24 samples /day 96 samples 3-4
hours ! ! : hours
HOT 2 hrs ~3-4 frs 2+hrs <1hr
Install Base 140+ with Asia | B labs perform test | >5835 with Asia 96.96 newly
i Pacific Placemeant Pacific Placement |- launched product::

- A'Fbreca'st': Projections

2012

ADME CORE 2010 2011
# Samples 21K 47K 72K
Revenue $3.6M $6.5M $8.0M
ASP $170 $140 $112
--Est. GM%.- - 91% 91% 890% -
CYP2C19 2010 2011 2012
# Samples 185K 190K 196K
_Revenue BLBNA $2.9M $2.9M
ASP $15 815 $15
Est. GM% 80% - 80% 80%

Key Dependencies

“considered as valid biomarkers (Huang et.

al 2006)..

ADME Core must include as a minimum all of the DNA based biomarkers of enzyme activities

= CYP2C19 adoption will rely largely on the results of trials demonstratrng non—lnferiorlty between
clopidogrel and prasugrel driving an economic basis for testing 2C19 ta maintain EMs on the
generic drug clopidogrel. The baseline forecast assumes securing the Medco specific market for
CYP2C19 testing programs (400 samples/ yr).

w . Other follow on test will rely on the successful completion ofADME Core development

Trade 'Sec_:retho'mmerCially Sensitive
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: éffil-lerpes e
“luming” s'H

: Include:

WBMER With primary CMV and_have blrths._that. are at high risk for havmg-_newborns_wlth
‘congenital CMV.

”s:‘(EBV) A rnember of the herpes Virus famlly, the most commcm resu]t of EBV

',':?-'f Ep‘s‘t"eih” B"a"r"r vi

: whether infection is due to EBV

= - Varicella zoster virus (VZV) = Primary VZV infection results in chickenpox, which on rare
occasions ma'v result in mmplications inciuding entephalitis or pneumonia P’rior'tcu \'r'accine

(138
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“Reagent Type Used (Commercial, ASR, Homebrew) by Analyte -
(as'% of clinical lab réspondents)

Virus: Commercial Kit ASR Homehrew
Tndite (FDA cleared) i :
EMVE LSEERIS S B 31% 25%
EBV 31% 20% 9%
\ZAY 40% 20%  a0%
*Emmes

Among the panel, CMV is tested at the highest volurme; with thé largest number of tests run by large -
- Feference laboratories. With s multiplex-dssay; the available market will bé a subsset of the highest
volume test (CMV in this case) as labs convert to multiplex methods to reduce the cost and labor
- associated with running several individual tests. The available market is estimated at 300,000 tests per
year, growing at a rate of 8% per year.

Analyte Testing Volume by Bed Size of Hospital and All Non-Hospital Labs (Ref)
Analyte 1-199 200-299 300-499 500 -:1000 >1000 Ref Lab Total
cMV 13,950 18,815 52550 130,350 28,500 - 33,880 278,045
*Emmes, 2008 Databuse: :

- Competitive Advantag :
~Unlike the competitors listed above; Nlumina shall enable clinical laboratories to reduce costs, increase
throughput; reduce sample requirernents, ard minirmize labor ressurces by commercializing a multlplex

diagnostic pariel, corprised of all three viral targets: As & corparison, the average price for ‘testinga -

© single-analyte: using a comimercial kit is: 515~ $20, depending on lab volume: A homebrew gPCR test can -
‘run from $7 -'$12 per analyte: When adding eachi:of the tests separately from the panel; a lab:would

“"have to spend anywhere from $21 to $60 per samplé. ' By comparison, Illimina could provide the entire:
panel at an-ASP-of $40 per sample.: With approximately 85% GM, there would be additional room for:
- discounting of larger orders if hecessary.:

- internal assay_controls and controls to tnggerautomatchcalhng thresholds and data analysns reports. -
‘For most clinical labs, moving away from immunoassay based tests to nucleicacid based tests will
" demonstrate significant improvemetits in sensitivity and specificity. Finally; this plan assumes that the
-assay shall benefit from the EraGen chemistry, enabling results within three hours and requiring less
“than 30 minutes of hands-on time:- None ‘of the major commercial leaders in this test segment have a
~multiplex panel; providing:an opening for new technologies.

11
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Market Share by Vendor (Kalorama)

g !
g Abboft
o s
o ®BD -
g ECepheid
_E -Qiagen s
""‘F HGen-Probe
n " ERoche
ﬁ -P.CR Sl
> [OOther
=
0
Company
Forecast Projections LA
2010 200 - 2002
#Samples nja deies 18,000 49,000
Revenue n/a $0.72M $1.7M
ASP il 540 s $40 535
Est. GM% i 83% - 80%:

= Complete EraGen /ILMN agreement ‘enable déveloprent with EraCode: modlfled bases. i this -
rap|d assay chemlstry i not avanlable to ILMN the Dx pIatform team belleves that ILMN §-
“advantage using ILMN’S FastGG assay. -
» R&D developers experienced ifn desngnlng assays with viral targets:
L Semiquantitative data for CMV :

Hospltal Acquired Infections
Hospital acqwred 1nfect:ons {HAIS}, also known as "sepsrs are caused when Infectlng pathogens enter

ffollowmg ana|ytes

i ;'-'ffﬁMé’t’h’i'c“il'li’h‘*resi's'taﬁt'S'taphy/‘ocaecus 'aufe"as"(MRsA') The mo's“t’wruieﬁt'pathdgen ih\}dived ‘ih

MRSA is the market driver for HAI testing.

. Methicmih*-'sensnive S’téphylowccué'Aur'e'u’s""(MSS'A) Aﬁothe-r-straiﬁof”s aufe-a's'; MS'SA h'a'sf

12
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mf?*demand for testmg as. MRSA but concerns asto mutatlon or mherent compllcatlons make thisa

L= '-:Vancomycm resustantenterococcus (VRE) e_VancomyCm resnsté"'n't'eﬁterbcoccu,(VRE} infection is:
}.the“most common type of mfectuon acquired by patlents while hospitalized. Treatment of VRE i i
' other than vancomycin.: Durmg 2004, VRE caused about one of
! ‘every three infections in hospntal’umtenswe-care units, accordlng to the Centers for Disease
Control-and Preventlon (CDC)

" Group A"S'treptof:occal (GAS) — Two of the most severe; but least common, forms of invasive GAS
- dlsease are necrotuzmg fascutls and streptococcai to;uc shock syndrome Necrotmng fascutls

S MarketSummam ooy -- ;
.~ According to the U.S. Centers for Disease Control, every mmute of every day, orie péerson dies from

sepsis ini the U.S. (CDC). The most unfortunate aspect of this statistic is that' often these deaths dccurin
the recovery treatiment following standard surgical procedure. The first'line of defense is hygienic
‘prograrms among haspital staff, which includes regular hand-washing between patients and effective use
of disih'fec'téhfs Hospitals 'a r'e b‘égihhiﬁg ’t't'i 'a'd'(')'p't S’Uf\iéiliaﬁﬁ'é 'te§tihg b’fﬁgrérﬁs ih' l':'é'ht‘é‘l""s th'a't 'do riot'

Percentage of Staph !nfectlons among. U WS Intenstve Care Patients
That Are Infected with.MRSA

Year Percentage
11995 ST 3R
1996 40% -
1997 S 45%.
1998 . 50%
1999 - 59% -
2000 : 60% -

2004 FIRTa
*Kalorama 2009 -

& Rt
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" 17% annually (Kalorama, 2009).. Thereare several commercially available kits for molecular HAI.testmg,
" but each: of these are'single-pléx assays thatrange in price from $25:= 835 per test. Clinical labs-are
increasingly beginning to convert from traditional ¢ultures to molecular tests due to the improved
~sensitivity, specificity, and rapid turnaround time.  With difficult to culture pathogens such as MRSA and
VRE; molecular testing is becoming readily accepted as the most effective test method. An important
" feature of these tests, however, is the ability to return a rapid result. Once infected, rapid identification
-is crucial to ensure appropriate and effective treatment. Traditional culture and plate methods normally
take 24 to 48 hours, which is too long. The table below lists the most commonly used kits, and the
:sample volumes; reported by laboratory end users in the:2008 Ervimes Molécular Testing Database.
Note that the vast majority of the tests are performed by the hospital lab, further highlighting the need
forrapid return of results:

" Number of Molecular MRSA Tests by Vendor
% and End Usér {Hospitals by Bed:Size, Reference Lab), 2008 P
Vendor = 1-199 . 200-299 30Q -499....500-1000 .. . >1000 Ref Lab Total

BD/GeneOhm 151,630 89,300 195800 257,750 7,500 42,450 744,430
Cepheid 99,050 - 111,900 - 212,500 206,800 5,600 36,900 672,750
Roche 110,000 9450 35000 - D 0 7,000 61,450
Other - 5,000 - 7,900 4,980 3,150 0. 13,600 . 34,630
Total 265,680 218,550 448,280 | 467,700 13,100 - 99,950 1,513,260

*Emmes, 2008

COmgetttiue Advantag :

In addition to providing a multiplex panel containing the major causative pathogens for Hosp:ta] i gy
Acquired Infections, eénabling clinical laboratories to reduce costs, increase throughput, and reduce
sample requirements, lllumina shall utilize the extremely rapid and robust EraGen modified base'

- chemistry to provide the ideal workflow for an infectious disease lab. By incorporating their chernistry,
Illumina will have oné of the only multiplex panels that can:go head to head with Cepheid in terms of -
turn around time and surpass therti in throughput. Additionally; 1llumiria will be able to providé a

~significant cost savings to labs running these tests separately. When stacked, a laboratory running a
similar panel using single-plex molécular assays could spend between $100 to $175 per sample,
depending on volume. With a list price of $35 per sample; Illurmina’s HAI panel will drive adoption and

—enable affordable expansion of hospital surveillance programs. =~ :

Forecast Projections

o i ! 2010 2011 2012

# Samples GRS SR ¥ <) e 26,000 e G Rl = 5¢0 0] 0 15

Revenue n/a S0.9M Gy §2.AM

- ASP $35 PR 55 A S35

Est. GM% . 75%% =5 ) = 75% ; 75%
14
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optimized for low DNA ifput and faster procéssing.

Market Summam

(Gersen and Keagle, 2005). The molecular cytogenetics markét is large ($4OD 600M) and growmg rapldly
-(15~20% CAGR): Microarrays are a relatively new technology to this market and cuirently:account for . .
~:about one third ($120M=200M) of the molecular cytogenetics market (the remainder consistsof = -
'tradnﬁbnal"t’echmques mcludl'n"g FISH and MLPA) 'However wh'o'le gen’bme microa"rra'ys have 'the'"

:swntch ta arrays; all of which can ‘orily be maxnmlzed by prowdmg a whole product offering that includes.
FDA approval,

"Comgetltlve Advantag
~ Unlike our array competitors (e.g., Agilent, Nimblegen, and Af'fymetrlx) our ol:gos are manufactured in

large lots rather than synthesized individually.onthe array surface. This givés us a distinct advantage’in a:
{re’gula't'e'd _'envir‘dnm‘ént:where' each lotmust be tested-and validated. -

: -as being very’ |mportant

‘15 -
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1?:d|scovery research app|ICat|OhS At these sub=maximal mu|t|plex Ievels, IIIumma should be partlcularly* "
"~ compeétitive against Affymetrix’in térms of cost of goods. Affymetrix:doesn’t have the multi-sample: .~
‘manufactiring economies of scale effects'as we do since they likely need to use'a full size mask, and" {,
" ~thus are:at a disadvantage to compete on price with lllumina in this.market;

Forecast Pr0|ect|on

2010 2011* 2012

# Samples 40,000 3 70,000 100,000 °
Revenue i o) 54.8M e S9AM oot 40§35 M
ASP $120 : $135 5135

Est. GM% 80% 80% 80%

*Assumes 510(k) cledrance-end of Q1 2011

- Key Dependencies e
: - = Securing IP rightsto use Infinium Assay in diagnostic products
. "Establish GMP manufacturing, including ollgos arrays;and reage'h't”s'.
" . Improving system robustriess R, g
: ' . -Document remediation to bring the iScan mstrument un er de5|gn tontrol, or. creat|on ofa new

scanner under design control

= Aneuplmdy screenmg for chromosomes 13 15 16 18 21,22, Xand Y.

L] Gender identification and aneuplmdy forXand Y.

u Common translocatlons

. Slngle gene dlsorders Ilke cystlc f|br0515 splnal muscular atrophy, snckle cell dlsease
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»  Ashkenazi Jewish Panel including bloom syndrome, canavan disease, familial dysautonomia,
fenconi anemia, gaucher disease, Niemann-Pick, Tay-Sachs

Market Summary
The market for prenatal screening is approximately 4% of the total molecular diagnostics market at

$150M in 2007 and is expected to reach $200M by 2012 with 6% CAGR. The total inherited disease
market is also 4% of the total molecular diagnostics market at $135M in 2007 and is expected to reach
$190M by 2012 with 7% CAGR. Of the total prenatal market approximately 50% or $75M can be
attributed to FISH analysis, fluorescence in situ hybridization, for chromosomal abnormalities.

Companies are developing technologies to isolate fetal white blood cells from the mothers peripheral
blood to perform parental tests without the invasive procedure of an amniocentesis. From those cells
FISH and nucleic acid testing can be performed to identify genetic disorders. Companies developing
these techniques include (Kalorama 2006):

= Monash University, Melbourne, Australia can isolate single cells from a fetus in the cervical
mucus of a pregnant woman to use these cells to test for genetic abnormalities. Enzymes are
used to free up the cells, fluorescent antibodies tag the fetal cells, which then can be analyzed
by a variety of technologies.

» [nvitrogen/Dynal, Oslo, Norway markets Dynabeads that have been used to isolate fetal white
blood cells in maternal blood with immunomagnetic beads.

»  Applied Imaging, Santa Clara, CA has received a U.S. patent for the detection of objects of
interest - including rare cancer cells in tissue and blood, or fetal cells in circulating maternal
blood - through the analysis of multiple microscopic images.

= Biocept, Inc., Carlsbad, CA, is developing a high-performance 3D HydroArray Chromosomal
Disorders Diagnostic platform that can separate fetal cells from maternal blood.

* BTG, West Conshohocken, PA is developing FISH technology that has the ability to identify fetal
DNA from the mixed cell population in the maternal bloodstream. Fetal cells are identified by
the Telomere Depletion Assay based on the difference in telomere length between fetal and
adult cells. Fetal chromosomes are known to have longer repeats of the telomeric DNA
sequence.

= AVIVA Biosciences, San Diego, CA is developing a biochip to isolate fetal blood cells.

= (Caltag Laboratories, Burlingame, CA markets a flow cytometry test, the Fetal Hemoglobin Test.

= Ravgen, Columbia, MD, is working on a method to isolate fetal DNA in maternal blood.

=  Sequenom, San Diego, CA is developing Fetal Nucleic Acid Technology using maternal blood.

= |konisys, Inc., New Haven, is developing the image cytometry Chromotest to test fetal cells from
the maternal blood for prenatal diagnosis of chromosomal abnormalities.

Many of the same techniques used for prenatal testing can be applied to preimplantation genetic
diagnosis (PGD). PGD can be potentially used for prenatal genetic testing of cytogenetic and Mendelian
disorders in embryos prior to being implanted in patients undergoing IVF.

U.S. and international newborn screening programs include many genetic diseases depending on the
population served in that area. There are several working groups working, including the American
College of Medical Genetics, to standardize Newborn screening across the United States to reduce
variability in test menu and procedure. A comprehensive panel would contribute greatly toward that
goal. (Watson et.al., Genetics and Medicine, May 2006.). Several developers of low plex molecular
platforms offer individual tests covering much of the content needed for newborn screening but as of
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§ Competitive Advantag
~Illumina’s high multiplexing capablllty.mth excellent quality data pruvldes a sagml‘cant competttwe

~‘advantage where other ‘technologies can not reach a competitive multiplexlevel, Acquisition or .
“development of a competitive non- -invasive:rethod of isolating fetal cells for genetic analysis-will be:
“critical to establlsh ‘competitive advantage:. ‘Last, the: technlque used to perform the:multipex-assay mus
o8 '_:'vfprowde an answer qmckly enough to: allow appropnate mterventnon in all cases newborn screenmg, IVF

likely tolerate:a 2 day.assay_lf the consolidated content and mult|plex IevelJustlfles extra time.

Forecast Projections

2000 2011 2012

# Samples n/a n/a 24K
Revenue: spshon s nfa - WER e S0 SN
ASP n/a X n/a 595
Est. GM% iz Sl ¥ : . TBD

= Acquisition or development of technology for extractlng fetal whlte blood cells from others
. periphery
* . Content mix and repaorting tools make sense for hol'/ll”t'l"\e tests: are. ordered in practlce
- Price of tésts’is significantly lower than running eachindependentiyto be ¢considered disruptive
* The best platform for the panel is IVD ¢cleared (BeadXpress or BeadArray technology):
_w . GM dependant on platform; content mix and content:selected

Resplratory Vlral Panel

' _“Z {charactenzed by wheezmg, croiip,; or pneumonla It also seems 16 be llnked to 15% of &oMmimon calds 3
- and about ohe third of complicated inner ear |nfect|ons ;

i
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& - 'Human Parainfluenza 1/2/3 = Human parainfluenza viruses-are'second to RSV as a common
cause: of IoWer‘ ré"s'pir'a'tdfy ’traét di's'éé’sé in‘ young”child're'n ' HPIV "1'is the I'éading" caUSé 6f CrOup

N upper and Iower resplratory tract ilinesses; HPIV-3 i§ more often associated Wlth brOl'lChIOhtIS
and pneumonia ' :

= Respiratory syncytial virus (RSV) A/B — Respiratory syncytial virus (RSV) is the most comman
cause of bronchiolitis and pneumnonia in children aged <1 year and is a major cause of -
respiratory iliness in older adults. Each year in the United States, an estimated 75,000--125,000
‘children aged <1 year are hospitalized with RSV. Those at increased risk for hospitalization
include premature infants and individuals with compromised respiratory, cardiac, and immune
systems.

= Adenovirus B/C/E - Adenoviral infections usually affect infants and young children. Studies show
‘that adenovirus accounts for up to 5% of acute respiratory infections in children and is oftena
_cause of diarrhea. They are more prevalent in the winter, when chlidren are often mduors with
other children, as in school etc.

“w  Rhinovirus — The most common manifestation of rhinovirus, the common cold, is'mild and self-
limiteéd. However, severe respiratory disease, including bronchiolitis; asthma exacerbations, and |
pneumonia, can occur, particularly in infants and young children.

Market :
. Each year, accordmg to the U.S. Centers fur Disease Control, an average of 5 20% of the population
: contracts the ﬂu H05p|ta||zat|on results in some 200 000 pattents whlle about 36 DUO dle from

2 f.b‘spec1f|C|ty, and turn- around time: The below table lists some of the considerations outliied in- 1:: B
Molecular Pathology in Clinical Practice, (Leonard, 2007, p 462), a gwdebonk written and contributed by
©the Ieadmg molecular pathologists in'the L.S.

Companson of Nucleu: Acid and Cu!ture/Antlgen Detection Methods
. for Respiratory Pathogen Detection’

Nucleic Acid Methods - Cﬁlture/Antlgen Methods :

Castait : Tests tend to be expensive (but gettmg Relativelyinexpensivein: labs already
: cheaper) = = . i ~set up for these procedures, but “real”

- cost of mai ntaining cultures often
underestimated

Speed - Rapid diagnosti'c methods et Speed very variable dependmg onthe

! : Tt ' pathogen and method used

Infrastructure Specialized laboratory set-up required _.Specnallzed Iabaratorv set-up required
19
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Sensitivity

Specificity
Strain typing.

Automation

Safety

Quality Assurance

_ mutatlon

“Exquisite sensitivity bt can be prone

toy eross contamination problems.. -
Careful handlmg requ1red to avoid
contamination; prlmer/probe desngn

crucial

Most definitive method

Automated extraction equipment

available: automated detection
commonplace

‘Inactivated before analysis; but i
antimicrobial 'sén‘si“twity"ihfor'm"a‘tibh o

reqmres krowledge of genotype :

Proficiency and validation of methads
not well established but improving

Generally less: sensmvé than nuclenc
acid methods - _

Careful handling: reqmred to avond
contamination, but less-common
problem ‘than for molecular methods;-
DFA subject to over-interpretations -
Limited serotyping

Difficult to automate

e Isolates u'se'ful'for an’ti'microbi'al

pathcgens

Culture depends cntlcally on celi line or
- medium quality; malntalning qualltv

' can be difficult

: ‘»As hlghllghted if the tab|e several factors play |nt0 the adoptlon of resplratory pathogen testlng In the '.

lrltorim momandaﬁons for the sslactinn of antivlral treatment using labnratary
test results and viral surveiflance data, Uniled States, 2008—09 season’

Predominant virus{es)
4 ) ’ i community i

Not done ornegative, Influenza A(HINT) Zamamivir Osellamivir
bul clinical suspicion orunkmown plus Rimantadine®
Tor influenza
Not done or negatve, Influenza A (H3N2Z) Ocoltarmnivir None
but clinkcal suspicion arinfluenzs B or Zanamivir
for influenza
PostiiveA Influenza A(HINT) Zanamivic QOseliamivir

ar unknown plus Rimantadine?
Positive A Influsnza A(H3NZ) Osaltanivit None

arinfluenza B or Zanamiir
Pesitive B Any Oseltamivir MNone

or Zanamivir

Posilive A + B Infiuanza A{HINT) Zanamivir Osaliamivir

or unknown plas Rmantadinet
Positive A + B¥ Influenza A(H3NZ) Osaltamivir None

orinfluenza B or Zanamivir
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300,000

250,000 ® Gen-Probe
@ AMFOR .
@ 200,000 -ERoche
= ECepheid
Fand : mProdesse
S 150,000 - Lo L e
o h EBD/GeneOhi - -
L
UE,- I " MQiagen
8 100,000 CElaminex
‘MibioMerietix -
50,000 0ther
0
Competltlue Ad\rantag

s }dlagnostlc panel compnsed of all threge v:ral targets: In addltlon to the: multlplexmg capab|l|t|es the-:
o :‘f,AVeraCode technology will enable mclusmn of mternal assay controls and controls to trlgger automatlc '

L ontime.

Forecast Proiectlon
- Itisimportant to. note’ that lnlike other panels ‘the Resplratory Viral Panel will be & seasonal product
| “the United States; the flu season typically runs from November to April.

2010 e 01 2012

# Samples " - nfa RED GBI YR 25,000

Revénue: At e, TR ©$1.25M
s et s s T

~ Est. GM% ; .. 80% -

- Key Dependencte ____________

= Complete EraGen / ILMN agreement enable development with EraCode modufued bases

= R&D developers experienced in designing assays with-viral targets

= Access to viral & bacterial targets for assay developmeént.

= Performance mieets or exceeds performance demonstrated by Luminex RVP as predlcate device
for FDA submission ;

* - Ensure that product is available before the start of the fils season in order to recognize revenue
in the year of release :
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BeadXpress II
To maximize the opportunity with of products within the Dx development po'rtfblio, a fully automated

. system, able to manage sample extraction to data reporting, is necessary. Tests that require h:gh
throughput capabilities and minimal hands-on time, such as newborn screening and HAI, will expenence
greater adoption into the clinical market. Particularly with some of the higher multiplex panels utilizing
Fast'G'G an autbhﬁé‘t‘e‘d svs"t'e'm 'Would 'elir‘ﬁi”riafé"thé' thélleﬁgé 6f'-'tédi6Us" bipé‘tfihg'a'h'd wash st'-é‘p*s; ‘_r:in'ce 'it'-

- ~“Amid a nationwide clinical iaboratory technicians; daily testing requirements for clinical iabs
T :."(:ohtlnue't'o gro'W 'It' is estlmated that US laboratorles WI“ need approxnmately 12 400 professmnals

o .automated systems for,clmncal use:. These are fmmatted to provide a_ffsample in, answer out” ease of

- use. Theclinical market is not fundéd for capital equipment purchases; so the instrument systems:aréa.

" function of reagent rental contracts; rolled into the overall price:per test (or placed at no charge in some_li:
flnstances) ? ;

Competitors % Features

Roche ... ... | Combine AmpliPrep andTaqMan@ Analyzer the:
COBAS | systern perfermsautomated sample prep; amp, and

; | quarititation of RNA or DNA:- o 1
‘Cepheid - - oo Fully automated: sample in; answer out Manages:;;:_:_ =

GeneXpert Infinity - - | the sample data; cartridge loading and unloading: - -
and reporting of test resulis. RUC and: dfagnastlcs._:s .
Up t0:2,074 tests during per 24 hours: -

BioRad | 1st dimgnastics multiplexing platform on-a fuiiy—
SioPlax 2200 ‘automated platform. Process 100 samples/hour,
yielding <=2200 resuits, with 8 hours of walk—away
capability. Autoimmune diagnostics. '

AutoGenomics - . | Sample handiing, reagent management, - .-

INFINITI ; hybridization, stringency and detection’ foi’ DNA

: : analyses. "Load N Go" mncepi. FDA c[aarance
: o WO assays using INFINITY. B e

Inverness Medical ;The ‘st space-efficient; smegrateci quy automabed

AlMS : 'cpen mulh-meﬂmdaiagy system Wark wﬁh Aﬁ'seNAf'
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to:accommodate the desire for complete sample to:answer functlonallty, and support Illumma s
diagnostic product p|pelme

$ioD 000 = S’«‘ED QGG

CLIA High Ccmplexiw Lab, centralized clinical testing lab, cilmcal
research labs, molecular diagnostic test developers, hospitals, and
} phannacngenebcs labs

“+Touch-screen operation; muiti-menu selectlcm
~: Barcode scanning of samples/reagents: {LFMb) AL R
¥ Butomated “¢alling” ' pertest ype; different user th'ls
2 Integration with Sther patient management software -

.+ Support FGG and current VeraCode assay workiflows |

- R

Flexible range from 8 samples o 86-samples at.once .
! In-series run.of up to {en 96-well plales -~
- Sample to answer time: ~ 6.5 hours, or| less than 3 for ID

i Pre-kitled reagent cameues ‘ar packs i }
% - Disposable lipsiplates (ofi-the-sheli)

- Walk-away operation: samiple fo answer.

2 Optional. Nucieic acid & protein extraction from: whoie bload saliva,
buccal swabs CSF; semm bieod cards e e

Regulaiury De5'qn Conimi GMP fvanuﬁctlmng wuth FDA!CE Iv‘D
i:lu'irance intenticn |

Nucleic acid isolation; Pre-PCR,; Posi-PCR, H;sndxzqiion and-
ash Read and data analysis. .

i) b tg - — . ———— et e 4 -]

‘Forecast Projections

: _201‘0 2011 i 2012
# Systems nfa SR AN i 45
Revenue ' nja - ; n/a : $8.6M
ASP i n/a R n/a 5190,900'
Est: GM% s i 7 g : e

Dlagnost|c Targeted Sequencmg (Prometheus II)

‘sequence analy5|s W|th accaracy and precision greater than 99,9/;, the throughput.capab|||t|es will

.23
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" Cystic Fibrosis; infectious dlsease/wral typing, HLA typing, Blood Grotp Typing; etc. To date the .-
" expense, time to result; and low throughput capabilities of CE sequencing have limited its use clihi'cally
" except in the instances of conﬁrmatory testing. It is estimated that the market opportunity is $300M -
and will grow at a rate of 20% per year once available:

Forecast Projections :
Based on the development times for:a major system developed under regulatory design control, we do

not anticipate commercialization until 2013. However, development will need to beinitiated ‘and
resourced by Q2 2011.

Key Depe_r_‘ndenc:es
= . Project resourced and scoped to require regulatory Design Control
© = Simplified sample prep and assay prep automated preferable
© w2 -Price’pointaround.$200-.$230k :
Lowl Open platform capabilities to enabie early adopters prlor to 510(k) cleared tests

CLIA Lab Dlag nostlc Services

The technologies and expertise within lllumina’s CLIA service lab make it uniquely suited to target
emerging applications within the relatively conservative clinical space. “Fueling the interest in lllumina’s
CLIA Iab is the potential to utilize next gen sequencing. technologv to resolve unmet needs in areas such

“as organ transplantatlon HIV drug resistance, and cancer: illumina’s development pipéline for the’ CLIA
lab'services.shall includes:

* HLA Typing
“» _HIV Drug Resistance Testing-

. Cancer Panel

f F'o'r 'e‘é'éh of‘ th'e'ée'programs I[Iumin‘a"s sequencing te‘chnol'og'y provides S|gn|f|cantcompet|t|ve 5

ILMN GA
Coverage used to report Ave: 30X; minimum 5x for
7 e) : all bp reported
Bi-directional’ = " Yes . o Yes
Readiengths = = 75bpx2=150bp -~ <500 bp-
Intron coverage Yes O unusual
Detect insertions, . Yes : ~usually
rearrangements ; '
Max throughput/run - 15,000,000,000 bp 15,200 bp
24
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Throughput/day >166,000,000 bp/day 328,000 bp/day

Runs/day 1run=4-9days . “A1'runs/24 hours -
Time for sample prep : 3=4days : 2-3days
(including DNA extraction) ' ! _ : _
Accuracy in sSequence >99% - hhild . 98.5%-99%
reporting ) - :

As an emerging field, very little market information is available at this time. However, discussions and
interviews with customers and potential business partners have provided insight to desired content and
"~ -approach. = - '

Key DEQENC'E!‘ICIE
. Simplified/Autémated sample prep

»  Targetéd séquencing
»  Bicinformatics
*  Clinical Reporting

»  Additional CLIA License .
= DxServices sales team
“oonw-Direct to phyS|C|an/pathoIog|st marketmg

Human Leukocyte Antigen (HLA) Typlng

Illumma S HLA Typlng serwce shall b developed for organ transplantatlon compatlbllltv testlng, and

- Table of vanant alleles - :
_“Number of variant alleles at Class 1 and Class Il loci accordmg to IMGT-HLA database last updated
lanuary 2008:

MHC Class | o MHCCIa'ss:II_-;--_ i
Locus ©# . HIA -A1 -Bl -B3to-B5'  Potental
‘Wiajor Antigens locus #2548 He! Combinations
HIAA 767 bM- 4 7 28
. HLA B 1,178 DpO- 12 9 72
HLAC 439 pp- 27 133 3,591
25
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Wintr Antigens DO- 34 96 3,264

HLAE 9 DR- 3 618 82 2,121
HLAF 21
HLA G pes

s The U S accounts for 60% of organ transplants world W|de lt rs a mature market and between 2005 =

i transplant testmg Below are examples of competrtor labs and théir test price for high resolutlon HLA

typing.
NMDP Transplant Center Name o : - ~ High '
University of Pittsburgh Medical Center o : e, $603
City of Hope National Medical Center : 2 S1,755
- ThormasJefferson University Hospital, Vg s S 2 . $1,335
:‘”_"-'Unlver5|ty.of_M|SS|551pp| Medical Center - . - S 2 51,335
Cedars-Sinai Medical Center =~ : : _ S o S1335
Mount Sinai Hospital ; : e S 551,335
University of Kansas Medical Center ] S ' : $1,470.
© Western Pennsylvania Cancer Institute o el 81,346
“Tulane University Hospital and Clinic _ e : - $§1,635
“"Christiana Care Health Services. : g : SEPe e $2,562
Roger Williams Medical Cénter: ; : ! $1,400
Uniiversity of Kentueky Medical Center Y S ST $1,250
Medical University of South Carolina - : e S $1,335
‘University Medlcal Center % i e _ $3,560
LDS Hospital - B ' % ' e s IR v 11
~.St.Francis’ Hosplta! and Health Centers : e ' . $1,750.
.St Loms Unlver5|ty Hospltal ' ' ' . 82,509
$1,175
: $1,000:
: Presbytenan/St Lukes Medrcai 'C'e"n'té'r L o ' 81,500
A Beth Israel Deaconess Medlcal Center 2 Sl 5 §2,280"-
: AHackensack Unrv’é’fsrty Mednca nter- e - 81,468
“‘New York Presbyterian Hospital at Cornell o ; e LT-189,500

*OPTN

ok e
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Forecast Projections

2010 oy 2011 2012

# Samples 260 570 720
Revenue S0.78M $1.7M $2.1M

ASP $3,000 $2,900 $2,900
Est. GM% B0%: e - G 0% o B60%

HIV Drug Resistance Testmg

While most of the third world struggles with the basics of HIV diagnosis, HIV has becorne akin to chronic
digease in the U:S. and is managed through propér adjustmient of drug tréatment options. Growth:in the
tnarket is derived primarily from HIV genotyping assays to déetermine a patient’s sensitivity to'thése
drugs. Itis estimated that the U.S. market for HIV geriotyping tests (primarily by sequenéing technology)
Wwas $145 million in 2008 (Kalorama). With the very linited Sanger sequencing’ used currently, the cost:
per tést is approximately $250; lllumina’s sequéncing assay will be better adapted for high throughput. =
volumes (indexing) arid will generate unsurpassed accuracy and precision, enabling better selection of

© driig treatment.

 Forecast Projections

2010 2011 2012

# Samples 100 - 300 760
Revenue $42,500 v S1 27,500 $323,000

ASP $425 AT $425 $425

Est. GM% - 60% 60% 60%

Of key concern to enabling the forecast is the turn-around time for sequencing using the GA. It cannot
‘take weeks to return résults. -

Cancer Panel

‘oncology have become popular due to .thenr sensitivity, and there are none that'surpass sequencing.
llumina’s service shall consist of a cancer panél for somatic mutations profiling and shall include:”

» . KRAS - KRAS miitations are found in- 35% to 45% of patients with colorectal cancer.
A KRAS mutatlon test helps thSIClanS know- whether these patlents
are Ilkely to benert from theraples such as Erbltux® and Vect|b1x® Studles

- to these theraples, whlle patients with a-mutated KRAS gene are |éss likely to
S re"spond' RéC'ehtly'thé'Ameri"c’aﬁ Soc‘iéty of‘CIihita'I‘OhC‘ology '('A‘S'CO)'a'n‘d 'th"e‘ National
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A r'ﬁd't'éﬁ'dh's' in' 't’h“e' 'p'53: 'g'é’r'ié bféd’i’s’bbse' ihdiVidUéI§t6 '\'iéri'dus' t'u'r'hbré' éS"Sb’c'iétéd With Li*Fraum'e'n’i e S

ABL1 EDK- o i FGFR3 RO | 2 s - [ ¢ o

AKT1 . - EGFR : LT3 HRAS RET
AKT2 ERBB2 JAKZ NRAS:
BRAF ' FGFR1 KIT ' PDGFR
~ Forecast Projections = : :
----- i 2010 2011 2012
# Samples n/a. ' nfa _ 110
Revenue - o - nfa i 1 TRt .5187,000
ASP : _ nfa n/a $1,700
Est. GM% : o : e B0%:
Financials

: lllumlnan Three Year Reuenue Model
: ~(sMm) -

80.0 : —

50.0 e

30,0 -

20.0

10.0

FY10" — CEYA4 it EY12
mGPR Beads w Cytogenetics _ WADME m HA| - Hos At Inf.
# Herpes'Panél -7 Prenatal 1 Newbori ‘Ser. '® RVP - Resplratory Viral wf HLA
- wHY ; = Cancer Panel . mPyxis . ! minstruments
28
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which will facilitate rapid commercialization of Illumina’s proprietary cancer test when it becomes
available as anticipated in 2013. With the necessary resources and development support, lllumina-.
should anticipate doubling our growth for the next several years in the diagnostics business unit.

._Deve_lopm'eﬁt Costs

{still in Process — Mike to provide soon}

-Internal Dependencles

Many dependencies gate lllumina’s development efforts and entry into the dsagnostlcs market. It is
critical that the items outlined in the table are supported by key department executives and managers.

'Short Term Needs = 1 'yea'r; Mid Term Needs = 3'yéars';- Long Term Needs = 5'§éars _

Short Term Needs

Mid Term Needs

Long Term Needs

Instrumentation . Improved °

“Lunder Design
C'on'trolj enable
“open platform”
- capabilities at lmtlal :.-.'
U launeh T

indéxing for

Simplification and

- costreduction of -
instrument systermis _'”} G
~(QSR maniifacturing [
CiRSingapore o
-‘contract

“manufacturer)
“Regulatory path for |
-iSeari ‘(either DMR or -

Avantome
(extremely robust

- performance .
Songeded) o

Different technology
-for rapid. multlplex :
nfectious disease: :

Automation ° Automatlon for .
“o]s 2 liquid handling: steps
-~ of Laglna assay’ ;

Fully automated
system from i

o system from sample

Fully automated
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° Automation that

o syster T

assay workflow

< inte mstrument

high t‘h'roUE'hﬁ'Uti':zaﬁ'-if .
“operation. o

Assa.\) / Techhology

° Robust scalable

1 GGGT; bt faster -

multiplex assay -
Custom_assa
design capabilitie
(similarto custom

~ assay, lower plex
and low cost) .

e Less éxpensive, less

- complex workflow:
Single shift assay,

: or multiplex testing -
<o for genetic disease - |-

o lLow-plex assay W|th
“less than 1hr hands- -
~on titte and overall -

- TAT of 4 hoursor

implified assa
* workflow for

: ﬁuse as’|VD

_-Ownership.of-.

‘driven by important
'marketneed
0 Sample extractlcln

stitoriation solut
- Disgnostic tést menu

(targeted reagent:

proprietary markers for ,
Dx application thatis

|ts/reagents

".cre'a‘r'ed"by FDA

Manufacturing

:"'.':_{Reduced COGSoF
. VeraCode beads. . -

® 2-5x |ot size
e Scalable: VeraGator
. 2“d H2 Loader '

5 (taller_phase.masks,' o
“increase lasér power) -

e Z"d_Fllament suppller

."plates,____
Improvements in-
‘bead-removal
QSR compliant -
‘manufacturing for

UBX and VeraCode Dxff : 25 '
: | » QSR compliant

‘equiprient
-expansion-of.

o manufacturing:

» . 20-30x lot:sizes:
CL2MNIFG site

bead pools
(BeadArray) -
s - Larger lot sizes for:
~UAvaRtome CMOS
chips

manufacturing for.
iScan and select
BeadArray, and

- for Dx

Avantome products i

s altomation:
- improvements

fediiction

Contmued COGs

Software/Analysis

e Systém and analysis

- -software submitted -

s Ability to design/add

U select DX partnér

Full
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for clearance with
BX 510(k)
submission.
Framework for
additional Dx test
modules

Ability to be
incorporated with
LIMS of clinical lab
Automated design
of custom FastGG
assays (mini-OPAs);
critical for Dx
partnerships; needs
incorporation into
manufacturing
(LIMS)

Revised KaryoStudio
to optimize for
clinical use
Bio-informatics
analysis support for
oncology biomarker
discovery program
Filtered reporting
for all instrument
platforms used for
diagnostics

modules to
VeraScan

Unique
normalization for
test specific data
analysis modules
Full
tracking/incorporati
on with LIMs as part
of automation.
Clinical reporting
requirements with
CPT coding — for FDA
cleared tests and
lllumina’s CLIA lab

with LIMs as part of
automation — from
sample to analysis

Regulatory /
Quality / Legal

Guidance / strategy
to efficiently gain
FDA appraval of BX
In-house Regulatory
expert

Formalized
complaint handling
and CAPA program
(tying SFDC to
complaint
resolution)
Regulatory pathway
for iScan systems
into clinical use

T's & C’s for GPR
beads to support Dx
partners; diagnostic
use of BX {(when

Formalized Clinical /
Regulatory Group
Re-structured Dx
advisory board -
oncologists, etc.
Chain of control
process (receiving of
bio-
materials/samples)

Application/Indication
specific Diagnostic
Advisory Board sub-
groups

PMA(?) for cancer
panel

Trade Secret/Commercially Sensitive
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cleared)

Chief Medical
Officer (for safety
board and re-
imbursement
program)

Intensive regulatory
training for key area
managers

Field Service &

Support

Active Preventative
Maintenance
program for
instruments
Specialized FAS
individuals
dedicated to clinical
accounts
Specialized
TechSupport
individuals
dedicated to specific
clinical account
management

24/7 response for
clinical customers
Designated “Dx”
field support team
for clinical
customers (FAS, FSE
and Tech Support)
Rapid field
repair/replacements
and/or loaner
program

CEU credits for ILMN
training classes

Sales Channel

Sales specialists that
target 1™ tier clinical
accounts (large
reference
laboratories)
Diagnostic partners,
utilizing BX and GPR
beads for product
development and
commercialization
Sample evaluation
programs

Reagent rental /
Leasing programs
Loaner pool for
instrument
evaluations

Separate Diagnostic
Sales team, focused
on sales of lllumina’s
diagnostic portfolio
exclusively

Evaluate distributors
for ILMN diagnostic
products
International
diagnostic
distributors

Diagnostic Sales team,
with “key account
managers” who
manage sales to
diagnostic partners

Marketing

Development of
Illumina Diagnostic

Targeted marketing
campaigns for

Expansion of Dx
marketing team;

branding and application areas activities exclusive to
identity (blood typing, Dx products only.
Target general infectious disease
human genetics and etc.)
MDx conferences Product
Focus sessions on management by
32
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“Laboratory _ . disease area/ ..
- . Developed _T"é‘sft‘ Sl application. o s
g I:'Ap‘p'lica'tidﬁ"s" Csi|en Dx partaer/ ILMN -
‘Dévelop co- j s _‘usergroup meetmgs-’i )
- marketing programs (annually) oo
- :'_W|th DX partniers.-: e L
Other ” Reimbursement » Health economics — Lobby firm in DC
specialist CPT.code: | '#:CPT code:submission
‘establishment for - | * specialist (AMA):
_-‘cancer panel etc :
TR - grouprand AMA |
CLIA Services e Menu of CLIA o ClLAlab space On site phy5|c1an/Ch|ef
© testingservices |- “expansion: |+ Medical Officer: -
- "Validation of - e 'Headcount"" . | s < Automated- producti'é'h}
- platforms:;. ' ‘expansion:for CLIA | 1if'_'i‘scaIe testing - :
“s “Additional -2 lab technicians
. certifications | #Additional
~_histology; wrology‘_;i' - instrumentation for -
v Genetic.counselor | " lab (Avantome, o
- or counseling - '_"MagSweeper, |S
service ~+ 7. Bruno) "
o Dedlcated sales
© team
* Outward bound
7 direct marketing
Risks LT s .
fKeV risks to the program-andachieving the revenue forecastare: - .
. Fa‘ilur"e' to address dependencies listed in above table
= Delaysin BX510(k) Tt
" Farlure to desrgn “must-have” content into ADME core
LB Fa:lure to discover dlnlcallv relevant b:omarkers
- Inablllty to prl:wlde sufficient resources to support commerc:allzatlon activities and sales
L Delays in QSR compllance : i o Pleia
= Skepticism by customer on ability for ILMN CLIA lab to support true clinical testing:
»  Direct competutjon in cllmcai services by major reference labs such as LabCorp and
Quest :

Trade Secrethommerciall'y; S'ensitive' -
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R'efe'ré'nces'

: _Market Ana!ysis- Data

Information
s Centers for Disease Control, www.cdc.gov ; _
e The Emmes 2008 Molecular Testing Database, The Emmes Grou‘p Inc., Boston
e GeneTest at NCBIl, www.ncbi.nlm.nih.gov/sites/GeneTests/s.org
o Organ Procurement and Transplant Network,

http://optn.transplant.hrsa.gov/ IatestData{wewData Repor _s:gp_:
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Background

lllumina is a recipient of a subcontract as part of a Gates Foundation
grant to the University of Maryland

Purpose of grant is to assess emerging molecular diagnostics techniques
as tools for epidemiological surveillance of microbial disease
— lllumina GoldenGate
— Sequencing (454!)
— IBIS TIGER assay (Multiplexed PCR followed by ionization electrospray Mass
Spectrometry)

lllumina will make a modified GoldenGate assay targeting signature
sequences from 33 diarrheal pathogens

The competing technologies will be tested head-to-head on the same
panel of 3,000 typed field specimens collected from children’s clinics in the
developing world

illumina:
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-Significance & History

Diarrhea is the largest killer of children <5 y o worldwide, accounting for 10 - 20% of all deaths in
this age group

>30 different pathogens can cause pediatric diarrhea

Gates Foundation would like to fund vaccine development, but no comprehensive studies have
been done to enable ranking the pathogens in importance, so priorities can’t be established

Gates has provided a ~$30M grant to the University of Maryland’s Center for Vaccine
Development to comprehensively survey the causes of pediatric diarrhea in 6 field clinics in
some of the world’s poorest places

— Bamako, Mali

— MRC, The Gambia

— CDC site, Western Kenya

— Manhica, Mozambique

— NICED Kolkata, India

— |ICDDRB, Dhaka (Mirzapur) Bangledesh

At each site fecal samples will be collected from >2500 cases and matched controls over three
years

Samples will be typed by current gold standard microbiological tests to determine present
agents

Prevalence of agents in cases versus controls will be used to establish major causes of disease

iHlumina:
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Significance & History (Continued)

Gates Foundation realized the sample collections generated by the main
study would be ideal test set to assess emerging technologies & solicited
Maryland to submit a proposal

Grant was awarded in June 2007 and funding started in September '07

Three sites from main study will provide DNA & cDNA samples from stools
collected from 2,000 cases and 1,000 controls

Field sites will collect DNA and cDNA from stools, send to Maryland, who
will then distribute to three technology test sites, including ILMN

iHlumina
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Details of Grant

Title: New Technologies in Diagnosis of Enteric Disease
Pl: James Nataro, MD, Ph.D.

Project Duration: 3 years

Start Date: Sept. 1

Funding: $5,567,836

lllumina’s portion: $831,562*

33 bacteria, viruses and protozoa included in study

*This amount represents approximately three hours of interest from the Foundation’s $34B endowment

i illumina
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Current Diagnostic Methodology

Sample
Antibody Growth on Colorimetric ELISA RT-PCR Microscopic
Agglutination Selective Biochemical (parasites, (bacterial Examination
(bacterial Media Tests viruses) strain typing, (parasites)
strain typing) (bacteria) (bacteria) viruses)

*Many types of equipment
-Many different consumables
*Many skills required

For main Study, current cost of diagnosis is $72/sample, even though
most of the labor is being conducted in the developing world

iHlumina
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GoldenGate Diagnostics

Sample

GoldenGate

Diagnosis
(bacteria, viruses, parasites)

*One setup
*One method
*One interpretation

7 COMPANY CONFIDENTIAL — INTERNAL USE ONLY
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Project Phases

Period

Goal

Year 1

First six months

Develop screening array for 33
pathogens on Sentrix Array Matrix

Year 1

Second 6 months

‘Reduce assay time to <9.5 hours for
16 samples

Design simplified software

Select best primer sets by screening
against defined samples

Year 2 Remake primer set on VeraCode
platform using 10 best probes per
organism
Test against 1500 field specimens

Year 3 Select 5 best probes per organism

based on Year 1 results

Test against 3,000 field specimens

COMPANY CONFIDENTIAL — iINTERNAL USE ONLY
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Year 1 Milestones

Reduce GoldenGate Assay

Time from three days to one

Design and Manufacture test
array

Test Probes against spiked
samples to identify best
probes per organism

Design turnkey software for
assay run & analysis

. illumina
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Year 1 Milestones

Milestone

Reduce GoldenGate Assay
Time from three days to one

Status

All-but-complete—Assay
times reduced to enable
single-shift assay

Comments

Currently at 22 hours
due to use of 16-hour
hybridizations on SAM

Design and Manufacture test
array

15t pass complete for
bacterial pathogens

Need guidance for input
sequences for design of
viral and protozoan
probes

Test Probes against spiked
samples to identify best
probes per organism

18t pass Complete for
bacterial pathogens

Need to repeat with
expanded target
repertoire for several
pathogens

Design turnkey software for
assay run & analysis

Delayed

Awaiting design of final
probes. Does not gate
any other part of
program

10
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Main Experiments, Year 1

Experime | Type Probe set Multiplex | Biotinylation | Purpose
nt
1 Probe set | 362 Chemical Select 96 best probes
screening from a large number of
candidates
2 Probe set | 96 Primer Test best probes under
screening Extension “fast gg” biotinylation
conditions. Further
select probes
3 Dose- 24 Chemical Establish LOD of probes
response in Experiment 2
4 Dose- 22 Primer Establish LOD of probes
response Extension in Experiment 2
5 Unknown | 22 Primer Panel of unknows
Panel Extension

COMPANY CONFIDENTIAL ~ INTERNAL USE ONLY
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Experiment 1: Standard GG detection & specificity

Legend

Sample #

Organism

EPEC 2348/69

Shigella-flexneri

ETEC H10407

Aeromonas-gyrinophilus

Shigella-boydii

Vibrio-parahaemolyticus

Salmonella-typhii

OO [N || D[N

Campylobacter-jejuni

Salmonella-typhi-murium

-
o

EAEC 042

[N
PN

Vibrio-cholerae 0139

12

Salmonella-enteritidis

13

Vibrio-cholerae 01

14

EHEC 0157:H7

15

Shigella-sonnei

16

Shigella-dys-1

12

Trade Secret/Commercially Sensitive

Plate Layout

5 1 [ 12
A [ 1 1 9 9
B 2 2 0] __10
¢ 3| 3 1 11
D a4 12] 12
E 5 5 13| 13
F 8 6 4] 14
G | 717 5] 15
H | 88 16|16

FE+ BKGD
- BKGD

10,000 copies of each organism (based on molecular weight) were tested,
with or without 100 ng human gDNA.

362 probes (all the probes initially designed) were included.

There was no significant difference in signals between samples with or
without human background gDNA.

COMPANY CONFIDENTIAL — INTERNAL USE ONLY
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Experiment 2: Fast GG detection & specificity

Legend Plate Layout
Sample # |Organism 1] 2 @[ 3 4 9 [ 10 11 12

1| EPEC 2348/69 N R 1 9 9|Human BKGD Only_[Human BKGD Only
2| Shigella-flexneri B ) 2 10 10|Human BKGD Only [Human BKGD Only
3| ETEC H10407 C 5t 3 11 11|Stool Sample #1 Stool Sample #1

4| Aeromonas-gyrinophilus D 4| 4 12 12|Stool Sample #1 Stool Sample #1

5[ Shigella-boydii E B 5 13 13|Stool Sample #4 Stool Sample #4

6| Vibrio-parahaemolyticus F B 6 14 14{Stool Sample #4 Stool Sample #4

7| Salmonella-typhii G 7 7 15 15|Stool Sample #5 Stool Sample #5

8| Campylobacter-jejuni H | B 8 16|  16|Stodl Sample #5  |Stool Sample #5

9| Salmonelia-typhi-murium

10| EAEC 042

11| Vibrio-cholerae 0139

12| Salmonella-enteritidis

13| Vibrio-cholerae 01

14| EHEC 0157:H7

15| Shigella-sonnei

16| Shigella-dys-1

10,000 copies/organism were tested at 96-plex.
Again, no differences were noted between + and — human background gDNA.

24 best probes were chosen for Experiment 3.

13 illumina
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. Experiment 3: Dose-Response Test (Standard GoldenGate)

EPEC Shigella-fexneri |ETEC _|Aeromonas-gyrinophilus |Vibrio-parahaemolyticus |Saimonella-fyphii |Campylobacterefuni |EAEC Vibrio-cholerae 01 EHE@

1 2 3 4 5 6 7 8 9 10 o L
Ij\ 500000 500000] 500000 500000 500000 500000 500000 500000 500000| 500000 ﬁsﬁhd‘ H{BKGD
B 100000 100000] 100000 100000 100000, 100000 100000] 100000 100000] 1000005000 {gach}« BKGD!|BKGD Only
C 10000! 10000} 10000 10000 10000 10000] 10000] 10000 10000| 10000/5000 {Each)* BKGD |BKGD Only
D 1000 1000] 1000 1000 1000 1000] 1000] 1000 1000]_1000{5000 {éacbj + BKGD |BKGD Only
E 50 500 500 500 500 50| 500 500 500 500/5000 (each) - BKGD [BKGD Only
F 100 100 100 100 100 100] 100 100} 100 100{5000 (each) - BKGD [BKGD Only
G 10 10 10 10 10 10| 10 10 10| 10}5000 (each) - BKGD [BKGD Only
H 1 1] 1 1 1 1| 1 1 1 1/5000 (each) - BKGD |BKGD Only

The number of copies tested ranged from 1 to 500,000.
LOD samples were tested without human gDNA background.

Of the 10 organisms tested, 8 showed good dose-response curves, but 2
(ETEC and EHEC) showed poor detection and were excluded from the
following experiment.

illumina:
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Dose-response Graphs From Experiment 3

Inlensity
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LOD Vibrio-parahaemolyticus
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For 8 organisms, LOD appears to be 10-500 copies.
For EHEC and ETEC detection is not reached until10,000 copies.

COMPANY CONFIDENTIAL — INTERNAL USE ONLY

Hlumina:

ILLUM-3435



Dose-Response Graphs of Best Probes per Organism

From Experiment 4

Best Probes Dose Response

100000 -
——
- - - —
—\‘ \
10000 Ema \&
z N
‘a
e
[}
E
1000 e A S - i
/‘\
/ g
100

L O N N O O
QQ "I?')Q \QQ ,\43 @ ']29 Y

O O O
) O )
$ oM @

$
RO SN

# of Copies Spiked

—— EPEC-bfpA_154
. -=—shig-ipaB_191

aero-chit_1

| - Vib-para-VP209¢

—— Salm-invA_183

| ——camp-j-cdtABC_;

EAEC-aatA_116
vib-chol-vc0838_
Average BKGD

The average background of these 8 probe sets was determined from unspiked

human background samples.

The results were repeatable for these probes: the range of LODs was from 10 to

~750 copies.
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Experiment 4: Dose-Response Test (Fast GoldenGate)

_Qrganlsm 1 2 3 4 5 6 7 8 9 10

EPEC 2348/69 A 100000] 50000] 10000 5000/ 2500| 1000| 750| 500] 250] 100

Shigella-flexneri B 100000| 50000| 10000| 5000| 2500/ 1000 750/ 500] 250| 100
Aeromonas-gyrinophilus |C 100000| 50000| 10000 5000| 2500| 1000 750| 500] 250 100
Vibric-parahaemolyticus |D 100000| 50000| 10000 5000| 2500/ 1000 750| 500| 250 100 Stool#d ' =
Salmonella-typhii E 100000] 50000| 10000 5000| 2500/ 1000 750| 500] 250{ 100 10|Stool # 5
Campylobacter-jejuni F 100000] 50000| 10000f 5000] 2500/ 1000 750| 500| 250 100 10|Stool # 5
EAEC 042 G 100000| 50000{ 10000/ 5000| 2500/ 1000 750| 5001 250[ 100 10|BKGD only
Vibrio-cholerae 01 H 100000| 50000{ 10000{ 5000| 2500/ 1000 750| 500] 250| 100 10|BKGD only

8 organisms were tested without human background DNA using 22 selected probes.

The number of genome copies tested ranged from 10 to 100,000.

illumina
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Benefits to lllumina

Preliminary development of microbial diagnostics platform that can be
shopped to potential Dx partners

Demonstration of model where exploratory research is conducted with high
multiplex Sentrix platform followed by lower multiplex/higher sample
number screening is conducted on BeadXpress platform

(Very modest) revenue

Making the world better

illumina:
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Thanks!

lan Lewis

Jo Yeakley
Bret Barnes
Matthew Harris
Charles Lin

David Barker
Cynthia Allred
Eliza Wickham
John Stuelpnagel
Semyon Kruglyak
Francisco Garcia
Philippe Rigault
Jian-Bing Fan

James Nataro, MD, Ph.D., University of Marytand

illumina
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